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Equivalent Abstract Text - ABEQ (1): 

Prodn. of a low defect density ultra thin oxide/nltride/oxide (ONO) 
diele9tric is new and comprises producing a thin film of oxide (2) by 
deposition in an LPCVD tube; slowly depositing a thin layer of silicon 
nitride 

(3) , in situ in said LPCVD tube, from a gas mixture of SiCI2H2/NH3, at 
a 

temperature in the range between 720-800 deg.C, at a pressure in the 
range 

between 13.3-106.7 Pa (100-800 mT) and gas flows adjusted to 
achieve a 

deposition rate of 1 nm/min. on said thin film of oxide, to a thickness of 
at 

least 3 nm and such that the resulting oxide-nitride structure has a 
thickness 

in the range from 4 nm up to less than 10 nm, and forming a thin layer 
of oxide 

(4) thereon to a thickness such that the thickness of the resulting 
composite 

ONO is under 10 nm, the oxide (4) being formed by thermal 
reoxidation of the 
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(54) CVD of Silicon containing f Ibn using Si2H6 

(57) A method of forming a thin film for a semicon- 
ductor device which applies <fisilane {Si2>^ to chenHcai 
vapor deposition is capable of impnsving deposition rate 
and step coverage of the thin fQm although the thin film 
is deposited at lower temperatures. therek)y improving 
productivity arxl reliability of the semiconductor device. 
In order to form various tNn flms* S12H6 and N2O. or 
SiaIHe and O2 are applied for an oxide f3m, SiaHs and 
NH3 for a nitride film. SiaHs. N2O, and NH3 for a nitride- 
oxide film, Si^He. C^. and PH3 or TMOP fbr a PSQ fOm. 
and Sigl^ O^. BsHeor TMOB. and PHa orTMOPfbr a 
BPSQfiim. Also, a system for the method according to 
the present invention is used among an atmospheric 
pressure chemical vapor deposition system, low pres- 
sure chemical vapor deposition system, and plasma 
chemical vapor deposition system. 
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100141 Now, ttieooncfilions of the melNxl of forming tto 
equipment iivS]l)ede6cri>edL 

[OOiq Firet,condHionofanM0K)doffDrniffigthett^fam^ 
[OOiq That is. an oxide (SXD^fam was ioiTned under conc^ 
[00171 Terrperaturesinare^riionchantMrrangedfi^ 
9 ton-. Distlane (SizHg). main material gas. was flowed into ttie 

scon (Hero, scan is standard cmPAnin). At ttis time^ more de8irat3le ranges of tenperatures and pressures are 
between asoanii^^ 

oondaioa ttie deposition rate ttieiBOf ranged from tfiiftfiBft^^ 

imq hi aixordance wdh anoOier metKxi of forming tfie csdde finri, temperances arxl pressures in the reaction 
c h ai wbei i M Hiedt)^ween «)n a nrt7nn eCandtxj lw uoi>o,i mi/P t u i i. respectively^ Disim^b^wasflowedntotfie 
ctian«>er^ 10 to 500socm and 02 at 20 to lOOOsccm. Herei more desirable rm^ 
betareen 300 andifiU^^ 

concaioa the deposftion rate Hiereof ranged from ir»i tioooiAwii. and the step oowetagettiereof was 90Xw 
iqOfSl T^iJ»C^«>applying<fisaaneand^bP.ordWte« 
deposition rate of Iho LPCW> aoooidi^ to th^ 
tionalmo^ 

In addition, the step ooverage of the method of foniringtt^ 
whOe the step oimfBge aooordhg to the coniwnfional method there^ 
eifon though the thin film was formed at kwer tonvMrah^ 
^oowagewasstin improved. 

PWeO] Next, a nitride (S|3N4}flm was fDmied under concnkvibe^ 

IP0211 Tenperatures in a reacfionchanffcer ranged from a» to aoOKJ^and pre 

94errt) isiane(SiaH6) was flowed into the cha 

desirable ranges of temperatires and pressiree are between iOOuuid aoO"^ 
When the nitride fta was deposfted under the aba« condftioa the depositiw 

and the step coverage thereof ms over 95%. The conventional rnethod of deposit!^ dictiorine- 
siliGate (S»^2CU and NHa. cmd tenperature at 700-C and 

ositioh rate thereof was 30 AAnia Accorifing to the present Invention 
nitride^^ii^ropped from 700^ to 35^ 

ofme process at a low tenperature. the step 

[0022] Anilride-axide(SiQxNy)f9mwasforn)edundercandnionbe^ 

[0023] Tenrperatires in a reaction chanrt>er ranged from 350 to 800^ 

9 tonr. Disilane and NHa. or disilane and N2 were appied to the depositioa At ^ 

peratures and pressures are between 400 and 800^ and between 0.3 and 5 torr, respectively 

[00241 A BPSG film, the planarizedfim, was deposited under concfitionb^ 

[00251 Tenperatures in a reaction chant>er ranged from 350 to 800^C. and pressures t^ 



